In this study, the Value Added Intellectual Capital (VAIC TM ) and Modified Value Added Intellectual Capital (MVAIC TM ) models are utilized to analyze intellectual capital (IC) performance of the textile industry in China and South Korea during 2012-2017, and measure the contribution of IC sub-components to companies' performance. The results show that the aggregate IC positively affects earnings, profitability, and productivity of textile companies in China and South Korea. At the sub-components level, the contribution of capital employed efficiency (CEE) is the largest, followed by structural capital efficiency (SCE), and relational capital efficiency (RCE) in China's textile industry. In addition, Korea's textile industry relies heavily on CEE and human capital efficiency (HCE), while the contribution of RCE is relatively small. Finally, relevant policies are put forward to promote the sustainable development of the textile industry in these two emerging markets.
Introduction
The importance of intellectual capital (IC) is one of the most hotly debated issues in contemporary socio-economic development [1, 2] . With the emergence of knowledge-based economy, IC is generally acknowledged as a driver of competitiveness and sustainability [3] [4] [5] [6] [7] . Moreover, IC investment is increasingly crucial to companies that seek to achieve productivity and efficiency gains [8, 9] . According to the resource-based view (RBV), valuable and scarce resources (e.g., knowledge, information technology, and intellectual skills) can enable companies to gain sustainable competitive advantage and accelerate superior performance [6, 7, 10] .
Sustainability has long been a popular topic of discussion in academia [11] [12] [13] [14] . Business sustainability is related to sustainable development, corporate social responsibility (CSR), and corporate citizenship [15] . In a broader context, social, environmental, and economic demands are viewed as the three pillars of business sustainability. In particular, Malinowska-Olszowy [16] stated that IC plays a critical part in the sustainable development of the textile industry. In order to achieve this, textile companies must stress the implementation of IC strategies and obtain unique competencies and skills in today's dynamic business environment [17, 18] . As a traditional industry, we are more concerned in how textile industry effectively utilizes IC to achieve sustainable development in the knowledge-based economy.
Although the gap of textile production scale between China and South Korea is very large, the textile industry in the two countries has a similar development path [19] .
After the Second World War, the textile industry in South Korea became one of the first industries to realize modernization [19] . From 1960s to 1990s, the textile industry, one of the major industries with infrastructure that an organization provides for its HC [36] . RC, the most controversial element of IC, is related to the networks and internal and external relationships of an organization [36, 39] .
Different models are developed for measuring IC [6, 42, 43] . These methods are listed as follows: (1) Tobin' Q, (2) Economic value added (EVA) and market value added (MVA), (3) Skandia Navigator [44] , (4) Intangible Assets Monitor [45] , (5) Balanced Scorecard [46] , (6) Value Added Intellectual Coefficient (VAIC TM ) [47, 48] , and (7) Technology broker [49] .
Compared with other IC measurements, the VAIC TM model is employed by most researchers because of its simplicity, which allows effective comparison across firms or countries [3, [5] [6] [7] 34, [50] [51] [52] [53] [54] . In addition, the results are derived from audited financial information. The VAIC TM model is utilized to measure the IC efficiency of a firm: capital employed efficiency (CEE), human capital efficiency (HCE), and structural capital efficiency (SCE). CEE describes how much a company creates through one monetary unit invested in financial or physical capital. HCE describes how much a company creates through one monetary unit invested in human resources. SCE measures how much capital a company can create through SC.
The VAIC TM model still has some limitations. First, the data used in this model are historical data from financial statements that measure past IC rather than future value creation [53] . Second, some important elements of IC (e.g., RC and innovation capital) are neglected in this model. In order to overcome this limitation, Vidyarthi [7] and Nimtrakoon [55] modified the VAIC TM model by introducing market cost as RC. In addition, some researchers claim research and development (R&D) costs should be recognized as a measure of innovation capital efficiency [6, 51] . Third, it is inaccurate to consider that the salaries and wages in the income statement represent total employee costs [56, 57] . Finally, it also assumes zero beginning and ending inventory. In this study, we modify the VAIC TM model incorporating one variable, relational capital efficiency (RCE), to assess IC efficiency, since better customer relationship and new customer acquisition are important for a company to succeed in the fierce market competition [58] .
IC and Firm Performance
Various studies have assessed the relationship between IC and financial performance of companies. Janošević et al. [59] conducted a study in Serbia and found no significant relationship between operating revenue and the efficient use of IC. However, Jordão and de Almeida [60] , using BM&FBovespa companies, suggested that IC is positively related to earnings before interest, taxes, depreciation, and amortization (EBITDA). The findings of Dzenopoljac et al. [53] showed that structural and physical capital positively affect company earnings (measured through EBITDA) in the Arab region. Based on the data of Chinese agricultural listed companies during 2012-2016, Xu and Wang [61] found that earnings quality-measured through earnings before interest and taxes (EBIT)-is determined by CEE, HCE, and SCE. Therefore, we come to the following hypothesis: Hypothesis 1 (H1). IC performance generates higher earnings in the textile industry in China and South Korea.
An early empirical study by Bontis et al. [62] revealed that SC has a great impact on business performance and HC is of significance regardless of industry type. A later study by Chen et al. [51] , aimed at measuring the relationship between the value creation efficiency and market value as well as financial performance. The study found that firms with better IC efficiency yield greater profitability, measured through return on assets (ROA) and return on equity (ROE). Wang and Chang [63] , based on the data of IT industry in Taiwan, found that IC elements have a direct effect on business performance measured through ROA and ROE, with the exception of HC. Yalama and Coskum [64] also proved the positive impact of IC on firms' profitability. Pal and Soriya [52] in the study of Indian pharmaceutical and textile industry argued that IC and profitability are positively associated. Nimtrakoon [55] in an empirical research found that IC is positively associated with margin ratio and ROA. Results also showed that CEE and HCE are the most influential value drivers for financial performance. Recently, Dzenopoljac et al. [53] found that physical capital and SC can significantly affect firms' profitability. Sardo and Serrasqueiro [34] also suggested that IC efficiency over the current period has a positive impact on the financial performance of high-, medium-, and low-tech European firms, measured by ROA. Smriti and Das [54] found that the positive relationship between CEE and profitability (measured through ROA) leads to the success of Indian firms. Sardo et al. [65] , using the GMM system estimator, found that IC components provide a positive impact on financial performance of small and medium-sized hotels. Thus, we formulate the following hypothesis: Hypothesis 2 (H2). IC performance generates higher profitability in the textile industry in China and South Korea.
IC is considered to be the driver of company efficiency in knowledge-based economies. The relationship between IC and productivity is not consistent. A study in Malaysia by Gan and Saleh [66] showed that companies with greater IC are more likely to have a more efficient productivity, and HC is a more significant factor in relation to productivity. However, Firer and Stainbank [67] studied the 65 South African publicly traded companies and found that IC performance has significant but negative explanatory power for company productivity. Similarly, based on 80 Taiwan listed technological firms, Shiu [68] used the VAIC TM model and revealed that there is a negative relationship between IC and productivity (measured by asset turnover). In addition, Pal and Soriya [52] observed that IC does not play any significant role in the productivity of Indian pharmaceutical and textile companies. Accordingly, our third hypothesis is stated as follows: Hypothesis 3 (H3). IC performance generates higher productivity in the textile industry in China and South Korea.
China is the world's second largest economy after the U.S., while South Korea is one of the most successful emerging economies in recent decades. The two countries have some differences in their national culture and institutional systems, which could result in differences in the management of IC. Lin et al. [69] found that the national intellectual capital of South Korea is far ahead that of China, and that among five types of IC, Korea is comparatively better in HC and renewal capital while China is relatively better in market capital. The findings by Nimtrakoon [55] also show that four components of IC (i.e., CEE, HCE, SCE, and RCE) differ between Indonesia, Malaysia, Philippines, and Singapore. Therefore, we propose the following set of hypotheses:
Hypothesis 4a (H4a). The impact of IC on earnings is different in China and South Korea.
Hypothesis 4b (H4b).
The impact of IC on profitability is different in China and South Korea.
Hypothesis 4c (H4c).
The impact of IC on productivity is different in China and South Korea.
Methodology

Research Objectives
The aim of this study is to examine the impact of IC on performance measurements using 29 and 37 textile companies in China and South Korea as the samples over the period 2012-2017. Companies with missing information or companies listed after 2012 were excluded from our samples. Chinese and Korean data were derived from the CSMAR and DataGuide database, respectively. For facilitating comparison, Korean Won was converted to Chinese Yuan according to the Chinese official intermediate exchange rate by the end of each year. The pooled OLS regression models were utilized on firm-level data for the analysis.
Variables
(1) Dependent variables.
Firm performance (Perf) was measured from three distinct aspects: earnings, profitability, and productivity. EBITDA was used for measuring companies' earnings [53, 59, 60] . In order to avoid skewness of data distribution, we used the logged value of EBITDA. ROA was used to measure companies' profitability and was calculated as: ROA = Net income/Average total assets (1) ROE measures a company's profitability by revealing how much profit a company generates with the invested money of shareholders. It is calculated as:
Assets turnover ratio (ATO) is the proxy for measuring the productivity of the textile companies [52, 54, [66] [67] [68] . It is calculated as:
(2) Independent variables. Guided by previous literature reviews [3, 6, 7, 34, [51] [52] [53] [54] , the VAIC TM model was employed to measure IC efficiency. It consists of CEE, HCE, and SCE. VAIC is the sum of CEE, HCE, and SCE. The calculation of VAIC is summarized as follows:
where VA is the value added; W is wages and salaries; I is interest expenses; T is taxes paid; NI is net income; CE is capital employed, measured by the book value of the net assets of the firm; and HC is human capital, measured by salaries and wages of all employees. The Modified Value Added Intellectual Capital (MVAIC TM ) model incorporates RC as a new variable, because maintaining a good relationship with customers and vendors is also important for a firm's success [7, 58, 70] . According to the MVAIC TM model, MVAIC is the sum of four efficiency parameters (i.e., CEE, HCE, SCE and RCE). The calculation of MVAIC is as follows:
where RCE represents relational capital efficiency; and RC represents relational capital, measured by advertising expenditure of a company. (3) Control variables. Based on existing literature [6, 7, 32, 52, 53, 71] , Lev (measured by the ratio of total debt to total assets) and Size (measured by the natural logarithm of total assets) were employed as the proxy used for the leverage of textile companies and the size of these companies, respectively.
Models
This study aims to examine the impact of IC (measured by VAIC and MVAIC) on the performance of textile companies in China and South Korea. VAIC and its three components were used in models (1) and (2), respectively. Furthermore, MVAIC and its components were employed as alternative IC indicators in models (3) and (4), respectively, for robustness check. The empirical models have been presented in Table 1 . In addition, the mean differences in all variables used in this study were analyzed by t-test, which can be used to determine if two sets of data are significantly different from each other. Tables 2 and 3 provide detailed descriptive statistics for the textile industry in these two countries. From the results, we found no significant differences between the mean values of VAIC and MVAIC in China (2.0509 and 2.0640, respectively) and South Korea (2.3629 and 2.4555, respectively), suggesting that textile sector in both countries can efficiently utilize IC. EBITDA mean value in China was 8.2328, compared to 10.0417 in South Korea, indicating that Korea's textile companies have more earnings than those in China. Mean value of ROA was 0.0317 in China and −0.0054 in South Korea, indicating that returns on assets in China's textile sector were much higher. Mean value of ROE was 0.0467 and −0.0390 in two countries. These data indicate that investors are getting more ROE in China's textile industry. China's textile companies also had higher asset utilization than the Korean counterparts, with ATO mean value of 0.7050 and 0.9295, respectively. Regarding IC components, HCE and RCE showed great differences. It was noticeable that the mean value of HCE was the highest among IC components in the textile industry. It may be because the textile industry is regarded as the labor-intensive industry and mainly relies on labor input [29] . In addition, Size shows much difference in both countries while Lev does not. Notes: * p < 0.10, ** p < 0.05, *** p < 0.01.
Correlation Analysis
The results of correlation analysis are presented in Table 4 . Results show that EBITDA, ROA, and ROE of the textile sector in these two countries were significantly positively correlated with IC (measured through VAIC and MVAIC). However, ATO was not significantly correlated with VAIC and MVAIC. The results predict that IC efficiency increases company performance in the form of higher EBITDA, ROA, and ROE and has no impact on ATO.
In the case of China's textile industry, CEE and HCE were positively correlated with EBITDA, ROA, ROE, and ATO. In panel B of Table 4 , it is observed that CEE is positively correlated with the four performance indicators. Table 5 shows the results of model (1), where the VAIC TM model was used to measure IC. Results clearly shows that VAIC has a positive and significant impact on the earnings and profitability of textile companies in China, and that VAIC has a positive and significant impact on Korean companies' performance (i.e., earnings, profitability, and productivity). The results are similar to Pal and Soriya [52] for the Indian pharmaceutical and textile industries and Smriti and Das [54] for Indian firms. Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. t-values are in parentheses.
Regression Results
When EBITDA was used as the dependent variable, the coefficient on VAIC in China (β = 0.182, t = 7.478) was greater than that in South Korea (β = 0.062, t = 0.062). This suggests that IC has a stronger impact on companies' earnings in China than in South Korea. In addition, the impact of VAIC on profitability and productivity in South Korea was greater than that in China.
Furthermore, in China and South Korea, the impact of firm size on profitability was positive, and the impact of leverage on earnings and profitability was negative. Firm size negatively affected the productivity of textile companies in both countries. Table 6 shows the results of model (2) when the individual components of VAIC were taken as an indicator of IC. The impact of Size and Lev remained similar to the findings of Table 5 . CEE was significant across all performance indicators in both countries. In the case of China, HCE had a positive impact only on ROA and negative impact on EBITDA and ATO. However, HCE positively affected textile companies' earnings and profitability and negatively affected the productivity of these companies in South Korea. In terms of SCE, SCE was significant only in the case of EBITDA and ROE for China's textile industry, and was significant only in the case of ROE in South Korea. Table 7 shows the regression results for model (3) , where MVAIC was chosen as the independent variable. In China, the estimated MVAIC coefficients were found to be statistically significant when EBITDA, ROA, and ROE were used as performance measures. In South Korea, the MVAIC coefficients were positive and significant, having values 0.016-0.063 in all performance measures. The impact of MVAIC on earnings, profitability, and productivity in China and South Korea was similar to the results in Table 5 . In addition, control variables (Size and Lev) also depict the same results as well. Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. t-values are in parentheses. Table 7 . Regression results of model (3). Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. t-values are in parentheses. Table 8 presents the regression results for model (4) , where RCE was introduced as a proxy for IC components. Regarding the impact of individual components of MVAIC, the CEE coefficients were statistically significant, positive and higher than other HCE, SCE, and RCE coefficients in the ROA, ROE, and ATO indicators in the two countries. Furthermore, in the context of South Korea, HCE had a positive impact on EBITDA, ROA, and ROE, while HCE only had a positive effect on ROA in China. Interestingly, HCE had a negative impact on ATO measure. SCE positively influenced the profitability of textile companies in both countries. RCE had a positive impact on both ROA and ROE in China, while it had a positive impact only on ROE in South Korea. Control variables (Size and Lev) showed similar coefficients as in the case of previous results.
In conclusion, these findings extend Malinowska-Olszowy's [16, 17] , Sivalogathasan and Wu's [18] , and Pal and Soriya's [52] findings about IC research in the textile industry. Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. t-values are in parentheses.
Discussion
The aim of this study was to analyze and compare the impact of IC and its sub-components on the performance of textile companies in two emerging markets (China and South Korea) during 2012-2017.
Findings from models (1) and (3) suggest that IC positively affects all performance indicators in the Korean textile sector. However, in the case of China, we find that IC has a positive impact only on companies' earnings and profitability. The results are similar to the findings by Smriti and Das [54] who found a positive relation between IC and ATO, ROA, Tobin's Q, and sales growth rate. Sardo and Serrasqueiro [34] also stated IC can improve firms' financial performance and generate great wealth in developing countries. Therefore, H1 and H2 are supported and H3 is partially supported.
In Tables 5 and 7 , we found that the impact of IC on companies' earnings in China is greater than that in South Korea, and that the impact of IC on profitability and productivity in China is lower than that in South Korea. This indicates that South Korea has proven itself to have a strong and resilient economy that may help it step up to become more advanced in the near future. Therefore, H4a, H4b, and H4c are fully supported.
Considering companies' earnings, findings of models (2) and (4) clearly show that CEE and SCE have a positive impact on the EBITDA of Chinese textile companies, with SCE contributing the most. HCE is observed to have a significant but negative impact on companies' earnings in China, suggesting that investors fail to recognize the importance of human resources in the form of employees' knowledge, aptitude, and skills [72, 73] . This is due to the fact that China is undergoing great economic transformation from export-and investment-led to consumption-and innovation-driven, and structural change and industrial upgrading brings new opportunities for achieving sustainable growth [74, 75] . In the Korean context, CEE and HCE has a positive impact, with CEE contributing the most. Dzenopoljac et al. [53] , based on the data of 100 Arab companies, found that companies' earnings are determined by physical capital and SC. However, Maditinos et al. [76] failed to verify that firms with greater IC generate more revenue.
In terms of profitability, CEE, SCE, and RCE have a significant and positive influence on ROA and ROE when applying the MVAIC TM model. The adjusted R 2 in the MVAIC TM model (90.3 percent and 84.9 percent) are much higher than those in the VAIC TM model (54.1 percent and 37.0 percent), indicating that the MVAIC TM model has better explanatory power than the VAIC TM model. It is well noticing that RC can enhance the profitability of Chinese textile companies. This is because that good relationships with customers in China where guanxi plays an important role in Chinese culture can enable companies to build company's reputation and gain customers' loyalty [77, 78] . However, in Korea, the analysis shows that corporate profitability is positively correlated with only CEE, HCE, and SCE. Xu and Wang [6] confirmed that CEE, HCE, and RCE positively affect financial performance of Korean manufacturing companies with RCE contributing the most. Andreeva and Garanina [79] found that HC and SC positively influence the performance of Russian manufacturing companies, while RC does not.
Concerning companies' productivity, the regression results of models (2) and (4) show that ATO is positively correlated only by the CEE of textile companies in both countries, whereas ATO has a negative relation with HCE. This is not in line with the finding of Chen et al. [51] who found a positive relationship between ATO, HCE and SCE; Dzenopoljac et al. [53] who found that the only factor affecting companies' productivity is physical capital; and Smriti and Das [54] who observed a negative relationship between CEE and ATO and a positive relationship between HCE and SCE and ATO. This implies that investors were still reluctant to invest in human assets during China's economic transformation.
Overall, CEE, SCE, and RCE are found to be the main value-added drivers for Chinese textile companies. In South Korea, CEE and HCE are major contributors to the performance of the textile industry.
Conclusions
This study, using the VAIC TM and MVAIC TM model, aims to examine the impact of IC and its sub-components on firm performance in textile industry between China and South Korea. The results provide a full explanation of how the textile industry creates a productive process for sustainable development by effectively utilizing IC. The main conclusions are as follows:
(1) IC is a driving force of enhancing firm earnings, profitability, and productivity for the textile industry in China and South Korea.
(2) Development of the textile industry in China relies on CEE, SCE, and RCE. CEE makes the largest contribution in the performance of China's textile companies. However, HCE cannot foster company's performance in the textile industry on a sustainable basis.
(3) In South Korea, the contribution of CEE is the largest, followed by HCE and SCE, among IC sub-components. RCE has no impact on any performance indicator.
(4) The impact of IC on company earnings in China is greater than that in South Korea, while the impact of IC on profitability and productivity in China is lower than that in South Korea Theoretical implication of this study is its position as the first study to examine IC performance of the textile industry in China and South Korea by employing the VAIC TM and MVAIC TM model and comprehensive multidimensional IC indicators (i.e., physical capital, HC, SC, and RC). It can also be a base study for future research exploring IC performance of other traditional industries in other countries or regions.
Some practical implications are put forward as follows:
(1) Considering the positive relation between the aggregate IC and firm performance, managers should increase the awareness on the significance of IC and focus on the overall IC including physical capital, HC, SC, and RC which act as important inputs for corporate success. In addition, companies should also reasonably invest in different components of IC due to their limited resources.
(2) Faced with the "Supply-side Structural Reform" policy, China's textile companies should take advantage of their social networks, gain advanced skills, and grasp market opportunities. In this way, the sustainable development of China's textile industry will be finally realized. In addition, managers should invest in upgrading skills, knowledge, and innovational capabilities of human resources to improve their HCE.
(3) Managers of Korea's textile companies should pay great attention to developing their SC. They should have a clear knowledge strategy, implement information systems and tools, utilize internal resources and corporate process, and invest more in R&D activities, which in turn will enhance the innovation in product and process. Meanwhile, they should keep close ties with their customers and suppliers.
(4) Textile companies also need to cooperate with the local government [70] . With the support of the local government, textile companies should accelerate institutional innovation and technological innovation. Shah [80] and Nadeem et al. [81] believed that government must provide tax incentives to bring more innovation in products.
When the data of other emerging economies are used, it will help us analyze IC performance of the textile industry in emerging markets more accurately. Furthermore, some macroeconomic factors (e.g., gross domestic product and consumer price index) should be added into the analysis, which will be done in the future.
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